Key indicators: single-crystal X-ray study; T = 200 K; mean (C-C) = 0.002 Å; R factor = 0.043; wR factor = 0.128; data-to-parameter ratio = 13.5.
The title compound, 2C 17 H 13 F 3 N 3 O + ÁSO 4 2À Á2H 2 O, crystallizes with four independent cations (A, B, C and D) in the asymmetric unit, which is composed of two groups of two cations, one anion and two water molecules (Z 0 = 2). The dihedral angle between the mean planes of the 4-hydroxyphenyl and quinolinium groups is 8.9 (7) in A, 30.1 (6) in B, 28.8 (8) in C and 12.8 (1) in D. The crystal packing is stabilized by intermolecular O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonding between H atoms from 4-hydroxyphenyl O atoms and the O atoms of nearby water molecules and sulfate anions, as well as H atoms from the N atom of the hydrazino group to O atoms of neighboring sulfate anions, linking the components into chains with the 4-hydroxyphenyl and quinolinium rings parallel to the (011) plane. There is also an extensive array of intermolecular hydrogen bonds between water molecules themselves and with sulfate O atoms, as well as hydrogen-bond interactions between H atoms from the hydrazino group and sulfate O atoms. In addition, intermolecular -stacking interactions occur between nearby 4-hydroxyphenyl and quinolinium groups, with distances between the centroids of interacting rings in the range 3.4140 (9)-3.9659 (9) Å .
Related literature
For related structures, see: Yathirajan et al. (2007) ; Fun et al. (1999) ; Wang et al. (1998) ; Sadık et al. (2004) . For related literature, see: Roma et al. (2000) ; Chen et al. (2001) ; Maguire et al. (1994) ; Zhang et al. (2000) ; Kahwa et al. (1986) ; Santos et al. (2001) ; Saim et al. (2004) ; El-Masry et al. (2000) ; Pandey et al. (1999) ; Hodnett et al. (1970) ; Misra et al. (1981) ; Varma et al. (1986) ; Singh et al. (1988) ; Desai et al. (2001) .
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Comment
It is well known that the quinoline ring system is an important structural unit widely existing in alkaloids, therapeutics and synthetic analogues with interesting biological activities (Roma et al. 2000 and Chen et al. 2001) . A large variety of quinoline derivatives have been used as antimalarial, anti-inflammatory agents, antiasthmatic, antibacterial, antihypertensive and tyrokinase PDGF-RTK inhibiting agents (Maguire et al. 1994) . Furthermore, poly-substituted quinolines have been found to undergo hierarchical self-assembly into a variety of nano-and mesostructures with enhanced electronic and photonic functions (Zhang et al. 2000) . The synthesis and structure of Schiff bases have attracted much attention in biology and chemistry (Kahwa et al. 1986) . One of the aims of investigating the structural chemistry of Schiff bases is to develop protein and enzyme mimics (Santos et al. 2001) . Structural information is useful in investigating the coordination properties of Schiff bases functioning as ligands (Saim et al. 2004) . Some Schiff base derivatives were reported to possess antimicrobial, anti-inflammatory and central nervous system activities. Moreover, Schiff bases are also known to have biological activities such as antimicrobial (El-Masry et al.. 2000 & Pandey et al. 1999 , antifungal (Singh et al. 1988 & Varma et al. 1986 , antitumor (Hodnett et al. 1970; Misra et al. 1981 & Desai et al. 2001 , and as herbicides. The crystal structures of Schiff base compounds, viz, bis{4-[(2-hydroxybenzylidine)hydrazino]-8-(trifluoromethyl)quinolinium} sulfate tetrahydrate, (Yathirajan et al. 2007) , p-hydroxybenzaldehyde nicotinoylhydrazone monohydrate (Fun et al. 1999) , 2-(2-hydroxybenzylidene)-1-(2-picoloyl)hydrazine hemihydrate (Wang et al. 1998) , 5-bromo-2-hydroxybenzaldehyde (4-phenyl-1,3-thiazol-2-yl)hydrazone (Sadık et al. 2004) (Fig. 3) . There is also an extensive array of intermolecular hydrogen bonds between water molecules themselves and with sulfate oxygen atoms,in the unit cell as well as hydrogen bond interactions between hydrogen atoms from the hydrazino group and sulfate oxygen atoms. Also, intermolecular π-π stacking interactions occur between adjacent 4-hydroxyphenyl and quinolinium rings as follows: [Cg1, Cg2, Cg3, Cg5, Cg6, Cg9, Cg10, Cg13, Cg14 & Cg15 = center of gravity of (N1A, C5A-C9A), (C1A-C5A, C9A), (C12A-C17A), (N1B, C5B-C9B), (C1B-C5B, C9B), (N1C, C5C-C9C), (C1C-C5C, C9C), (N1C, C5C-C9C), (C1D-C5D, C9D), (C12D-C17D); Cg1···Cg13 = 3.7262 (9) 
Refinement
The hydroxyl hydrogen atoms (H1A, H1B, H1C, H1D) and the amine hydrogen atoms (H1AA, H2AB, H1BA, H2BB, 
Bis{4-[(Z)-N'-(4-hydroxybenzylidene)hydrazino]-8-\ (trifluoromethyl)quinolinium} sulfate dihydrate
Crystal data 12 restraints Extinction correction: none Primary atom site location: structure-invariant direct methods
Special details
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 0.0495 (6) 0.0568 (7) 0.0428 (6) (7) 0.0118 (7) −0.0007 (6) −0.0127 (6) O1W 0.0702 (9) 0.0519 (8) 0.0329 (7) −0.0169 (8) 0.0026 (6) 0.0007 (6) O2W 0.0613 (9) 0.0580 (9) 0.0371 (7) 0.0180 (7) 0.0129 (6 (7) −0.0005 (7) 0.0030 (6) 0.0024 (6) C5C 0.0255 (6) 0.0282 (7) 0.0288 (7) 0.0000 (6) 0.0013 (5) 0.0019 (6) C6C 0.0248 (6) 0.0282 (7) 0.0284 (7) 0.0012 (5) 0.0030 (5) 0.0007 (6) C7C 0.0300 (7) 0.0255 (7) 0.0283 (7) −0.0011 (6) 0.0030 (5) 0.0014 (6) C8C 0.0292 (7) 0.0301 (7) 0.0261 (7) −0.0015 (6) 0.0039 (5) 0.0022 (6) C9C 0.0261 (6) 0.0275 (7) 0.0307 (7) 0.0008 (6) 0.0028 (5) 0.0016 (6) C10C 0.0404 (9) 0.0254 (7) 0.0516 (10) −0.0023 (7) 0.0095 (7) 0.0002 (7 
